Experience affects cortical but not subcortical polyamines.
The effect of brief periods of experience in an enriched environment (7 hours per day for 3 days), and of inhibition of polyamine synthesis was studied in four brain regions: occipital cortex, remaining cortex, subcortex and cerebellum plus medulla. Polyamine synthesis was inhibited by alpha-difluoromethylornithine (DFMO), an irreversible inhibitor of ornithine decarboxylase. DFMO caused a 30-50% decrease in putrescine content in all brain areas, irrespective of the environmental treatment. Spermidine was decreased by the inhibitor in subcortex and in cerebellum plus medulla, while spermine was increased in remaining cortex. The regional differences in inhibitor effect suggest that the regulation of polyamine metabolism varies among the four brain areas. Experience increased the weight and spermidine content of remaining cortex and decreased putrescine content of occipital cortex. Noncortical areas were not affected. The effects of experience on polyamine levels were somewhat increased by DFMO. Therefore, experience did not have a generalized effect on polyamine levels; rather, each polyamine responded in a specific manner. In addition, polyamine levels were affected only in those brain areas which are known from previous studies to respond to environmental stimulation with weight increase. These facts suggest that polyamines might have a role in the regulation of experience-induced plasticity.